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SPECIFICATION 



HIGH PRESSURE FUEL ACCUMULATION DEVICE 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit 
5 of priority of Japanese Patent Application No. 2003-1342 filed 
on January 7 , 2 003 , the content of which is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention: 

The present invention relates to a pipe joint structure 
of a high pressure fuel accumulation device applicable to an 
accumulation type fuel injection system. 

2. Description of Related Art: 

Conventionally , an accumulation type fuel injection 
system is known, in which high pressure fuel is accumulated 
in an accumulation device so called a common rail and the high 
pressure fuel thus accumulated is injected from respective 
injectors to respective cylinders of a diesel engine. The 
conventional accumulation type fuel injection system has a 
drawback in that, since pressure of the fuel accumulated in 
the common rail is extremely high (for example, about 150 Mpa) , 
if pressure pulsation occurs on injecting the fuel from one 
of the injectors, the pressure pulsation is likely to cause 
pressure variation in the common rail so that respective fuel 
injection amount and injection timing of the other injectors 
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are fluctuated. 

To cope with this drawback, for example, JP-P-3355699 
discloses a prior art for reducing the pressure pulsation in 
such a manner that a throttle 12 0 (an orifice) is provided 
5 at a bottom of a pipe joint 110 formed in a common rail 100, 
as shown in Fig. 8. 

According to a structure shown in Fig. 8, since the 
throttle 120 is positioned at a bottom of the pipe joint 110 
to which a high pressure pipe 130 is connected, fabrication 

10 of the throttle 12 0 is a troublesome work and it is rather 
difficult to form the throttle 120 with accurate dimension, 
resulting in higher fabrication cost. 

Further, since the throttle 120 is formed directly in 
a main body of the common rail 100, it is troublesome to 

15 mass-produce plural models of the common rails 100 in which 
respective models thereof have substantially uniform main 
bodies but have different diameters of the throttles. That 
is, it is very difficult to standardize fabrication of the 
common rail 100, resulting in higher manufacturing cost of 

20 the high pressure fuel accumulation device. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a high 
pressure fuel accumulation device in which the throttle is 
25 easily formed at less manufacturing cost and separately from 
the main body thereof so that different diameter of the throttle 
is easily realized in use of the standardized main body. 
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To achieve the above object , in the high pressure fuel 
accumulation device, a main body is provided in an interior 
thereof with an accumulation chamber for accumulating high 
pressure fuel. A through-hole radially extending from the 
5 accumulation chamber is formed in a circumferential wall of 
the main body . The main body is further provided on an exterior 
circumferential wall thereof surrounding the through-hole and 
at a position substantially concentrical with the through-hole 
with a hollowed pipe joint to which the fuel distribution pipe 

10 is fastened. A cylindrical intermediate member is housed 
inside the hollowed pipe joint and sandwiched under pressure 
between an axial end of the fuel distribution pipe and the 
exterior circumferential wall of the main body around the 
through-hole. The cylindrical intermediate member has a 

15 conduit extending through an axial center thereof so that the 
fuel distribution pipe communicates with the through-hole via 
the conduit. The conduit is provided at a part thereof with 
an orifice whose inner diameter is smaller than that of any 
other part of the conduit and smaller than an inner diameter 

20 of the through-hole. 

Since the orifice is formed in the intermediate member 
housed in the hollowed pipe joint, the orifice is easily and 
accurately manufactured at a lower cost , compared to an orifice 
formed in a conventional accumulation pipe. 

25 Further, the inner diameter of the orifice is variable 

according to change of the intermediate member. That is, by 
preparing plural kinds of intermediate members each having 
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different inner diameter of the orifice and changing the kind 
of intermediate member, plural models of high pressure 
accumulation device, in each model of which orifice diameter 
is different, can be easily manufactured. 
5 The accumulation chamber is formed inside an 

accumulation pipe and the through-hole is formed in a 
circumferential wall of the accumulation pipe and, further, 
the hollowed pipe joint is formed separately from the 
accumulation pipe and bonded to an outer circumference of the 

10 accumulation pipe. 

Since the accumulation pipe and the pipe joint are 
separately - formed, the accumulation pipe is easily 
manufactured and, even if an installation position of the pipe 
joint is different in every engine, fabrication of the 

15 accumulation pipe and the pipe joint can be standardized, 
resulting in lower manufacturing cost. 

It is preferable that the circumferential wall of the 
main body is provided along an axial end circumference of the 
through-hole on a side opposite to the accumulation chamber 

20 with a conical seat surface, and the cylindrical intermediate 
member is provided at an end thereof on a side of an axial 
end of the conduit with a semi-sphere shaped seat, whereby 
the semi-sphere shaped seat is pressed against the conical 
seat surface. 

25 With the structure mentioned above, when the 

intermediate member is housed inside the pipe joint, even if 
the intermediate member is inserted into the pipe joint in 
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a state that an axis of the intermediate member is off set 
f romor inclined to an axis of the through-hole, the semi-sphere 
shape of the intermediate member causes the off set or 
inclination to be automatically adjusted or causes the seat 
5 of the intermediate member to come in fluid-tight contact with 
an entire circumference of the seat surface, which results 
in securing reliable sealing. In particular, in case that 
the accumulation pipe and the pipe joint are separately formed 
and, then, bonded to each other , an advantage of the semi-sphere 

10 shape of the intermediate member is larger since an axis of 
the pipe joint is sometimes shifted slightly from the axis 
of the through-hole. 

Further, it is preferable that the orifice is formed 
at an axial end of the conduit so that inner diameter of the 

15 conduit extending from the orifice toward the other axial end 
thereof is larger than that of the orifice. 

It is not necessary to form the orifice covering ah entire 
axial length of the conduit and it is sufficient that length 
of the orifice provided at the axial end of the conduit is 

20 . relatively short so that manufacture of the orifice is easy 
since the orifice is fabricated from an axial end of the 
intermediate member. 

Further, the main body has plural pieces of the 
through-holes formed in the circumferential wall thereof at 

25 a given longitudinal spacing. Each of the through-holes 
serves as a fuel outlet of the main body to be connected with 
each injector via the fuel delivery pipe. 
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With this construction, the orifice provided in the 
intermediate member serves to reduce pressure pulsation 
generated by fuel injection of an injector and fuel pressure 
in the accumulation chamber is stable, resulting in less 
5 fluctuation of injection amount and injection timing of the 
other injector. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other features and advantages of the present invention 
10 will be appreciated, as well as methods of operation and the 
function of the related parts, from a study of the following 
detailed description, the appended claims, and the drawings, 
all of which form a part of this application . In the drawings : 
Fig. 1 is a schematic view of an entire structure of 
15 a high pressure fuel accumulation device according to a first 
embodiment of the present invention; 

Fig. 2 is a cross sectional view of a main part of the 
high pressure fuel accumulation device of Fig. 1; 

Fig. 3 is a schematic view of an entire structure of 
20 an accumulation type fuel injection system to which the high 
pressure fuel accumulation device of Fig. 1 is applied; 

Fig. 4 A is a schematic cross sectional view of an orifice 
provided in the high pressure fuel accumulation device of Fig. 
2; 

25 Fig. 4B is a schematic cross sectional view of a 

modification of the orifice of Fig. 4A; 

Fig. .5^ is another schematic cross sectional view of the 
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main part of the high pressure fuel accumulation device of 
Fig. 2; 

Fig. 6 is a schematic cross sectional view of a main 
part of the high pressure fuel accumulation device according 
5 to a second embodiment of the present invention; 

Fig. 7 is a schematic cross sectional view of a main 
part of the high pressure fuel accumulation device according 
to a third embodiment of the present invention; and 

Fig. 8 is a schematic cross sectional view of a main 
10 part of a conventional high pressure fuel accumulation device 
as a prior art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS .. 
Embodiments of the present invention is described with 
15 reference to drawings . 
(first embodiment) 

A high pressure fuel accumulation device according to 
a first embodiment, which is applied to a accumulation type 
fuel injection system for 4 cylinder diesel engine, is described 
20 with Fig. 1 to 5. 

As shown in Fig. 3, the accumulation type fuel injection 
system has a common rail 1, a high pressure pump 3 for sucking 
fuel from a fuel tank 2, pressurizing and discharging the 
pressurized fuel to the common rail 1 , injectors 5 for injecting 
25 into respective cylinders of the diesel engine the high pressure 
fuel supplied via respective high pressure pipes (fuel 
distribution pipes ) 4 from the common rail and ECU (electrical 
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control unit) 6 for controlling the system itself. The common 
rail 1 and the high pressure pipe 4 constitute a high pressure 
fuel accumulation device. 

As shown in Fig. 2, the common rail 1 is composed of 
5 an accumulation pipe (main body) 7 in which the high pressure 
fuel is accumulated, pipe joints 8 to each of which each of 
the high pressure pipes 4 is fastened or connected, orifice 
members 9 (intermediate members 9) each being housed inside 
each of the pipe joints 8. 

10 A pressure sensor 10 for detecting pressure of fuel in 

the common rail 1 and outputting it to ECU 6 and a pressure 
limiter 11 for controlling not to increase the pressure of 
fuel in the common rail 1 beyond an upper limit value are mounted 
in the common rail 1. 

15 The accumulation pipe 7 is provided in an interior thereof 

with a accumulation chamber (not shown) in which high pressure 
fuel is accumulated and in a circumference thereof with 5 fuel 
ports (through-holes) 12 penetrating radially a 
circumferential wall 7a of the accumulation chamber. The fuel 

20 ports 12 are composed of 4 pieces of fuel outlets connected 
to the respective injectors 5 via the respective high pressure 
pipes 4 and a single piece of a fuel inlet to which the high 
pressure pump 3 via one of the high pressure pipes 4 . The 
fuel outlets and the fuel inlet are formed in the circumference 

25 of the accumulation pipe 7 at a given longitudinal spacing. 

A conical seat surface 12a is formed in each axial end 
periphery of the fuel ports 12 on a side of an outer circumference 
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of the circumferential wall 7a. 

As shown in Fig. 2, each of the pipe joints 8 is formed 
separately from the accumulation pipe 7 andbonded, for example, 
by welding, to an outer circumference of the accumulation pipe 
5 7 around each of the fuel ports 12 and at a position substantially 
concentric with the fuel port 12. The pipe joint 8 is formed 
in shape of a cylinder whose inner diameter is larger than 
a maximum outer diameter of the conical seat surface 12a and 
is provided on an outer circumference thereof with a male thread 
10 8a. A nut 13, which is preliminarily mounted on the high 
pressure pipe 4, is screw fastened to the male thread 8a so 
that the high pressure pipe 4 is connected to the pipe joint 
8. 

As shown in Fig. 4A, the orifice member 9 is provided 
15 with a conduit 14 penetrating through an axis thereof. The 
conduit 14 is provided at a part of an axial end thereof with 
an orifice 14a, whose inner diameter is smaller than that of 
the other part thereof. The orifice member 9 is housed inside 
the pipe joint 8 and sandwiched under pressure between the 
20 accumulation pipe 7 and the high pressure pipe 4 fastened to. 
the pipe joint 8 so that the fuel port 12 communicates with 
the high pressure pipe 4 via the conduit 14. 

The orifice 14 is formed in the conduit 14 of the orifice 
member 6 housed in the pipe joint 8 to which the injector 5 
25 is connected via the high pressure pipe 4. However, it is 
not always necessary to form the orifice 14 in the conduit 
14 of the intermediate member (orifice member) 9 housed in 
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the pipe joint 8 to which the high pressure pump 3 is connected 
via the high pressure pipe 4. 

The orifice member 9 is provided at an axial end thereof 
with a seat 9a which is formed in shape of a semi-sphere. The 
orifice member 9 is further provided at another axial end 
thereof with a conical seat surface 9b formed along another 
axial end circumferential periphery of the conduit 14 (refer 
to Fig, 4A) . The seat 9a is pressed against and comes in 
fluid-tight contact with the seat surface 12a of the 
accumulation pipe 7 by fastening force (thrusting force) of 
the nut 13 on fastening the high pressure pipe 4 to the pipe 
joint 8 so that a clearance between the seat 6a and the seat 
surface 12a is sealed. Further, the thrusting force urges 
a seat portion of the high pressure pipe 4 to the seat surface 
9b so that a clearance between the seat surface 9b and the 
seat portion of the high pressure pipe 4 is sealed. 

An operation and an advantage of the first embodiment 
is described. 

In the common rail 1 according to the first embodiment, 
since the orifice 14a formed in the conduit 14 through which 
the high pressure pipe 4 communicates with the fuel port 12 
of the accumulation pipe 7 serves to reduce pressure pulsation 
generated by fuel injection of any one of the injectors 5, 
fuel pressure in the common rail 1 is stable without being 
influenced by the pressure pulsation so that fluctuation of 
injection amount and injection timing of the other injectors 
5 is limited. 
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Since the 14a is not formed directly in the accumulation 
pipe 7 but formed in the orifice member 9 housed inside the 
pipe joint 8 , fabrication of the orifice 14a is easier, compared 
to that of the orifice to be formed in the accumulation pipe. 
In particular, according to the first embodiment, it is not 
necessary to form the orifice 14a over an entire length of 
the conduit 14 and the orifice 14a is manufactured from an 
axial end of the orifice member 9 (on a side of the seat 9a) 
so that orifice 14a is easily and accurately manufactured. 

Further, as shown in Fig. 4B, the common rail 1 having 
a different inner diameter of the orifice 14a can be easily 
manufactured by changing the inner diameter of the orifice 
14a formed in the orifice member 9, not in the accumulation 
pipe 7. That is, in case of changing the inner diameter of 
the orifice 14a, it is not necessary to change fabrication 
processes of the accumulation pipe 7 itself but necessary to 
change the orifice member 9 to another orifice member 9 whose 
inner diameter of the orifice 14a is different. 

Furthermore, according to the first embodiment, since 
the pipe joint 8 is formed separately from the accumulation 
pipe 7, fabrication of the accumulation pipe 7 is easier and, 
even if an installation position of the pipe joint 8 is different 
in every engine, fabrication of the accumulation pipe 7 and 
the pipe joint 8 can be standardized, resulting in less 
manufacturing cost. 

Moreover, the orifice member 9 has the semi-sphere shaped 
seat 9a in contact with the seat surface 12a of the fuel port 
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12 so that a clearance between the seat surface 12a and the 
seat 9a can be f luid-tightly sealed. As shown in Fig. 5, even 
if an axis of the orifice member 9 is shifted from or inclined 
to an axis of the fuel port 12, when the orifice member 9 is 
5 inserted into an interior of the pipe joint 8, shift position 
or inclination of the orifice member 9 is adjusted when the 
high pressure pipe 4 is connected to the pipe joint 8 by screw 
fastening the nut 13 to the male thread 8a of the pipe joint 
8, since the seat 9a of the orifice member 9 is formed in shape 
10 of a semi-sphere. As a result, the seat 9a of the orifice 
member 9. comes in fluid-tight contact with an entire 
circumference of the seat surface 12a, which causes confident 
sealing. 

Further, according to the first embodiment, since the 
15 pipe joint 8 is formed separately from the accumulation pipe 
7, the pipe joint 8 may be bonded to the accumulation pipe 
7 in a state that an axis of the pipe joint 8 is slightly shifted 
from an axis of the fuel port 12. Accordingly, the axis of 
the orifice member 9 is sometimes off set from or inclined 
20 to the axis the fuel port 12 , when the orifice member is inserted 
to the interior of the pipe joint 9, so that an advantage of 
the semi-sphere shape of the seat 9a of the orifice member 
9 is larger in the first embodiment in which the pipe joint 
8is separately formed from and, then, bonded to the accumulation 
25 pipe 7. 

(Second embodiment) 

In a high pressure fuel accumulation device according 
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to a second embodiment, the seat surface 9b of the orifice 
member 9 is positioned above an axial upper end of the pipe 
joint 8, as shown in Fig. 6. 

Even if thread diameter of the pipe joint is relatively 
5 short so that an outer diameter of the orifice member is small, 
it is necessary to have the seat surface 9b of the orifice 
member 9 whose area is sufficiently large to be opposed to 
the seat portion of the high pressure pipe 4a. To this end, 
an axial end of the orifice member 9 on a side opposite to 
10 the orifice 14a is positioned above the axial upper end of 
the pipe joint 8 and has a flange 9c in which the seat surface 
9b is formed. 

With this structure, even if the thread diameter of the 

pipe joint 8 is smaller than that of the first embodiment, 
15 the orifice member 9 has the seat surface 9b sufficiently large 

to secure reliable sealing. 

(Third embodiment) 

In a high pressure fuel accumulation device according 

to a third embodiment, the pipe joint 8 is formed integrally 
20 with the accumulation pipe 7 into a single piece, as shown 

in Fig. 7. The third embodiment, in which the orifice 14 is 

formed in the orifice member 9 inserted into the interior of 

the pipe joint 8 , has the same advantage as the first embodiment . 

However, the third embodiment is inferior to the first 
25 embodiment in fabrication standardization of the common rail 

1, since the pipe joint 8 is formed integrally with the 

accumulation pipe 7 . 
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